Vasculitis and crescentic glomerulonephritis in a newly established congenic mouse strain derived from ANCA-associated vasculitis-prone SCG/Kj mice.
Lupus nephritis (LN) is the secondary glomerulonephritis (GN) involved in systemic lupus erythematosus (SLE) and a typical immune complex-type GN. Antineutrophil cytoplasmic autoantibody (ANCA)-associated vasculitis (AAV) is an autoimmune disease characterized by systemic vasculitis and pauci-immune-type crescentic glomerulonephritis (CrGN) with ANCA production. Human AAV causes death due to lung haemorrhage and end-stage renal disease, for which renal replacement therapies are necessary. The SLE/AAV overlap syndrome was recently reported in humans. The spontaneous crescentic glomerulonephritis-forming/Kinjoh (SCG/Kj) mouse is a unique model of human AAV showing production of myeloperoxidase (MPO)-ANCA. We previously discovered seven disease susceptibility quantitative trait loci (QTL) derived from SCG/Kj mice by linkage analysis. To investigate the individual functions of each QTL, and to identify AAV susceptibility genes, we introduced them into a B6/lpr background to establish SCG/Kj interval congenic mice (SICM). B6/lpr.C1scg mice, a type of SICM, exhibited the production of autoantibodies, including MPO-ANCA. The GN in B6/lpr.C1scg mice was not pauci-immune type: deposition of immunoglobulins and complement components was observed in nephritic glomeruli, similar to that in LN. The incidence of GN in female B6/lpr.C1scg mice was 100%. Granulocyte infiltration was also observed in the glomerular tuft and crescents. B6/lpr.C1scg mice also displayed vasculitis in multiple organs, most frequently the lung and kidney. Vasculitis was characterized by the infiltration of mononuclear cells to vascular walls followed by granulocyte infiltration, resembling human lupus vasculitis. The incidence of lung vasculitis was over 90% in male and female B6/lpr.C1scg mice. Blood MPO-ANCA levels were significantly associated with histopathological disease phenotypes. MPO deposition was observed in nephritic glomeruli, and granulocytes infiltrated into inflamed vessels and glomeruli. These observations suggest that the activation of granulocytes and local MPO release contribute to the pathogenesis of GN and vasculitis. As a monocongenic mouse, B6/lpr.C1scg mice show the association between murine chromosome 1 segment and autoimmunity. This strain can be used as a model of the SLE/AAV overlap syndrome, and will be useful for elucidating the mechanism of ANCA generation and the pathogenesis of CrGN and vasculitis, as well as in the search for genetic factors related to AAV.